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Among phytophagous insects the choice of a host plant may be 
exercised by either immatures or adults. The limited mobility of many 
immature forms places the major burden of host choice on the ovipositing 
female (Ehrlich and Raven, 1964; Beck, 1974; Wiklund, 1974). Such 
ovipositing females may make one or more distinct choices: 1) a specific 
plant species within the plant community, 2) specific Individual plants 
within the host population (Wolfson, 1980), and 3) specific parts or 
areas upon an individual plant. Most research to date has dealt with 
components of interspecific host choice (e.g., Yamamoto and Fraenkel, 
I960; Yamamoto et al., 1969; Wiklund, 1975; Feeny, 1976; Stadler and 
Hanson, 1978). Some attention, however, has been focused upon intra-
specific host selection (e.g., Prokopy, 1972; Payne et al., 1977; 
Birch, 1978). 
Beck (1965) described the behavioral events involved in oviposition 
as that of "recognition" of and "orientation" to the host plant. This 
is then followed by an orientation to a rather specific oviposition site, 
and finally by oviposition itself. A two step process for oviposition by 
the tobacco hornworm moth has been postulated (Yamamoto et al., 1969). 
This apparently involves two separable kairomones, those attractants that 
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bring the insect to the plant and those stimulants that induce egg-laying. 
A "three-tier discrimination" scheme has been developed for Pieris 
brassicae (L.) (Behan and Schoonhoven, 1978), which involves: 1) visual 
detection of the host plant, 2) olfactory detection via antennae, and 
3) contact discrimination by way of the tarsi. The initial interaction 
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in this attraction-sequence is the approach of the moth or butterfly to 
the host plant. Doutt (1964) suggested four steps for the successful 
location of hosts by parasitoids: host habitat location, host location, 
host acceptance, and host suitability. Vinson (1975) added host regula­
tion as a fifth step and suggested that similar steps are necessary for 
prey finding by predaceous insects and plant finding by herbivorous 
insects, i.e., food and/or oviposition. 
The insect's olfactory chemoreceptors, which are involved in sensing 
volatile plant compounds and which are ultimately responsible for the suc­
cess of the attraction process, are associated with primary sensory neurons 
(about 2.5 X 10^) on each antenna, which in turn feed into two nerve trunks 
that lead to the insect's brain (Sanes and Hildebrand, 1976). Interactions 
between odor molecules and specific receptor sjtes (see Klopping and Meade, 
1971; Kafka and Neuwirth, 1975; Wright, 1977, for discussions of molecular 
interactions) trigger sensory neurons on the antennal flagella and thereby 
elicit specific neuronal messages (Dethier, 1967). These messages, in turn, 
may induce some behavioral response, such as attraction and/or repulsion, 
or no response at all (Boeckh et al., 1965). 
Chemotactîle cues are involved only in the final step of oviposition. 
Fieri s brassicae depends on tarsal contact for testing suitability of the 
leaf (Ma and Schoonhoven, 1973), whereas Fieri s rapae (L.), (Rothschild and 
Schoonhoven, 1977) generally taps the leaf surface with the antennae. It 
is assumed that these patterns and sequences in oviposition site selection 
enable them to select sites that are capable of supporting larval growth 
but that are not overpopulated. 
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Corbet (1973) has reported an oviposit ion pheromone in larval 
mandibular glands of Ephestia kuehniella Zeller. The ovipositing female 
moths respond in such a way that the number of eggs they lay is related 
to the amount of the larval pheromone (and so to the density of the 
population of larvae) at the oviposit ion site. Aggregation of larvae 
presumably allows more effective exploitation of the environment than 
is possible for single individuals, a phenomenon called the "group effect" 
(Matthews and Matthews, 1978). Grouped larvae are sometimes better able 
to overcome the resistance of the host plant (Ghent, I960), satiate 
potential predators (Brown, 1975), detect or confuse predators, or modify 
the physical environment to make it more suitable (Matthews and Matthews, 
1978). 
The mimosa webworm, Homadaula anisocentra Meyrick (Lepidoptera: 
Plutellidae) was first recorded in the United States in 1940 (Clarke, 
1943). It was found feeding on ornamental mimosa (Albizzia julibrissin 
Durazzini) in Washington, D.C. Webster and St. George (1947) were the 
first to report the mimosa webworm feeding on the ornamental honeylocust 
(Gleditsia triacanthos L.). In only forty years, it has expanded its 
range throughout the eastern states and has been introduced into 
California (Webster and St. George, 1947; Rodriguez, 1961; Heppner and 
Dekle, 1975; Furniss and Carol in, 1977), becoming a serious pest of 
ornamental, honeylocust, as well as mimosa. The extensive plantings of 
2- triacanthos varieties during and after the demise of the American elm 
has hastened this spread. Although still considered a highly desirable 
urban tree, cultivars of ornamental honeylocust have been removed from 
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many recommended and approved planting lists as a result of the 
susceptibility to defoliation by the mimosa webworm. Several of the 
honey locust cultivars have been implicated in possessing an increased 
attraction and/or susceptibility to attack by the mimosa webworm, i.e.. 
Sunburst and Skyline (McManus, 1962), Sunburst (Schuder, 1976), and 
Imperial (Zewadski, 1976). 
Mimosa webworms overwinter as pupae and emerge and mate in late 
spring. The pearly white eggs are deposited on leaves and flowers of 
the mimosa tree (Clarke, 1943; Webster and St. George, 1947), and on 
the leaflets, rachis, and petioles of the honeylocust (McManus, 1962; 
Zewadski, 1976). After 24 - 36 hours,they assume a pink color, with 
hatching occurring from 5-6 days after oviposition (McManus, 1962). 
Second generation and later-emerging first generation females oviposit 
on the conspicuous larval webbing (McManus, 1962; Galford and Peacock, 
1968; Schuder, 1976). 
The major objectives of this study were: 1) to locate and describe 
the oviposition sites of the mimosa webworm, and 2) to describe the 
relationship between oviposition site preference and larval webbing. An 
ancillary objective was to extend the observations and descriptions of 
the life history of the mimosa webworm, e.g., larval and adult behaviors, 
pupation and overwintering sites, and longevity and copulation duration 
in the laboratory. Also, the emergence and possible peaks in the 
population of the various generations were monitored. 
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MATERIALS AND METHODS 
.Experiments Performed 
Oviposit ion preference 
Experiments 1, 2, 3, 4, and 14 were conducted to evaluate the 
oviposit ion preference of the mimosa webworm. The oviposit ion response 
of females to chemical and tactile stimuli was tested. In Experiments 1 
and 2, mimosa and honeylocust leaves were compared as preferred oviposition 
sites. Mature (over six weeks old) and fresh (less than two weeks old) 
leaves from both hosts were used. The oviposition preference of females 
for non-webbed or webbed leaves was examined. The interaction of silk, 
frass, and honeylocust leaflets was also evaluated. Silk was wrapped 
around wooden dowels and filter paper as it was spun directly from larvae. 
This eliminated chemical contamination of the silk by frass and leaves. 
The experimental units in Experiment 2 were replaced each day for six days. 
This removed any influence that previously oviposited eggs could have on 
daily ovipos it ion. 
Oviposition preference in Experiments 1 and 2 could have been 
influenced by the removal of leaves from the trees and changes that 
took place in the leaves' tissues during the experimental period. The 
(R) 
leaf petioles were placed in Aquapics . They were compared to 
seedlings as preferred oviposition sites in Experiment 3. Experiment 4 
used two varieties of honeylocust trees, 2.0 - 2.5 m in height. 
Oviposition preference was evaluated among seven areas on a tree, and 
between the two varieties. 
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Experiment lU tested the influence of thin strands of commercial 
silk on eliciting oviposition (tactile stimulation). An oviposition 
stimulant associated with mimosa webworm silk was known to contribute to 
the oviposition preference of females (North, unpublished data). 
Experiment 14 also tested to see if the stimulant could be transferred 
from the silk to the leaf surface. Mimosa webworm silk was wrapped 
around a honeylocust leaf and then removed with fine forceps. 
Role of the antennae in oviposition 
Female mimosa webworms were observed to touch the substrate with 
their antennae before ovipositing. Oviposition site preference of females 
was tested after partial ablation and complete ablation of the flagella 
(Experiment 5). 
Solvent rinse 
Experiments 6, 7. 8, and 15 examined the effects, upon subsequent 
oviposition, of solvent rinsed leaves, silk wraps, and webbing. Experi­
ment 6 used two polar solvents (distilled water and 95% ethanol) and a 
non-polar solvent (hexane) to test the solubility of compounds associated 
with leaves and old webbing (six weeks old). Distilled water and hexane 
were used in Experiment 7. The oviposition response of females to 
rinsed silk wraps, fresh webbing (less than two days old), and old 
webbing was compared. Two new solvents were used in Experiment 8 and 15. 
This was done when it became apparent from the various wash experiments 
that water could have been reacting with the oviposition stimulant. The 
oviposition response of females to webbing rinsed with acetone 
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(Experiment 8) and absolute methanol (Experiment 15) was done to 
compare these weakly polar solvents to those used previously. 
Solvent wash 
Experiments 9, 10, 11, 12, and 16 involved extracting larval glands, 
fresh webbing, silk, and macerated honeylocust leaves with several 
solvents. The wash was pipetted onto various substrates and the 
oviposition activity of female mimosa webworm to the extracts was 
measured. The origin of the oviposition stimulant from larvae was 
examined in Experiment 9. Two pair of glands were found in mimosa web­
worm larvae. Mandibular and labial (= silk) glands were extracted with 
distilled water, 95% ethanol, and hexane. The wash was pipetted onto 
several substrates and the number of eggs oviposited by females was 
recorded. In Experiment 10, the oviposition stimulant was removed by 
extracting fresh webbing with distilled water, 95% ethanol, or hexane. 
The wash was then pipetted onto various substrates and the number of 
eggs oviposited by female mimosa webworms was recorded. Experiment 11 
was conducted to eliminate from the wash any compounds collected from 
honeylocust leaves when webbing was rinsed, such compounds possibly 
having masked the oviposition stimulant extracted from the silk. 
Absolute methanol was used as a wash in Experiment 16. Distilled water, 
95% ethanol, and acetone eliminated or reduced oviposition on webbing 
when used as a rinse. At no time was oviposition activity restored by 
using a water, ethanol, or acetone wash pipetted onto a substrate. This 
could have been due to the degradation or masking of the oviposition 
stimulant by these solvents. Hence, methanol was used to eliminate water 
8 
and acetone affects. 
Experiment 13 eliminated the use of solvents. Labial and mandibular 
glands were macerated and smeared onto honeylocust leaves and commercial 
silk. The oviposition response of female mimosa webworms was recorded. 
An anterior and posterior portion of a larvae was similarly treated. 
Experimental Animals 
Pupae and larvae were collected as needed from infested honeylocust 
trees in the summer and fall. Larvae were placed in rearing cages 
(87 cm X 114 cm x 96 cm) that contained eight dish tubs with 20 
£. triacanthos inermis seedlings per tub. The seedlings were grown from 
seeds supplied by F. W. Schumacher Company, Sandwich, Massachusetts. 
Fresh seedlings were placed in the cages as needed. Pupae collected from 
the field and/or laboratory colony were sexed by the method proposed by 
Miller and Triplehorn (1979). Pupae were placed individually in one 
ounce clear plastic creamers (Bio-Serv Incorporated, Frenchtown, New 
Jersey). A cotton dental wick fixed through the cap into a permanent 
water supply maintained humidity for the developing pupae and moisture 
for the adults after emergence. A long day regime, L16:D8, was main­
tained in both the environmental chambers and the Insectary greenhouse. 
Lighting in the greenhouse was provided by Westinghouse F96T12/W 
fluorescent bulbs. Two sets of bulbs, 0.6 m apart and 1.4 m from the 
top of the cages, illuminated the experimental area. Temperatures 
fluctuated between 16°C and 27°C within the environmental chambers, night 
and day, respectively. Temperatures ranged from 16 - 21°C during the 
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night, and 30 - 35°C during the day within the greenhouse. 
Pupae were collected each fall by wrapping the boles of infested 
honeylocust trees with corrugated cardboard (James Appleby, Illinois 
Natural History Survey, Urbana, personal communication). The cardboard 
was placed around the tree the first week in September. Several complete 
revolutions were made around the bole at approximately 1.5 - 2.0 m. The 
7 cm-wide strip was overlapped a few cm as it was wound down the bole and 
was secured with staples. In September and October, each larva descends 
to the ground on a strand of silk. Many of these subsequently climb up 
the bole, encounter the cardboard wrap, and pupate in the spaces provided 
by the corrugations. In late October the wraps were returned to the 
laboratory and stored in a refrigerator at 5°C. After one month, the 
cardboard wraps were removed from the refrigerator as needed, adults 
emerging within 15 ~ 20 days after removal. Pupae were collected in July 
and August by gathering dead leaves that had fallen to the ground. Each 
day at 1200 h and 2100 h moths that had emerged were sexed and paired. 
Those moths found in copula between 0600 h and O63O h were observed hourly 
to record the duration of copulation. Mated females were assumed to be 
gravid and were used in the oviposit ion experiments. 
Plant Preparation 
In 1979, two-year-old, 2.0 - 2.5 m G_. triacanthos "Shademaster" and 
"Sunburst" varieties, were obtained from Inter-State Nurseries, Hamburg, 
Iowa. The varieties "Skyline" and "Sunburst" were obtained from Mount 
Arbor Nurseries, Shenandoah, Iowa. The trees were maintained in the 
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Insectary greenhouse under a L16:D8 cycle. Light was provided by 
Westinghouse F96T12/W fluorescent bulbs. The date of a leaf's appearance 
(shortly after bud break) was recorded on a tree tag fastened next to 
the leaf. Older leaves were removed periodically to stimulate the 
growth of new leaves. Albizzia julibrissin rosea seeds were obtained 
from F. W. Schumacher Company, Sandwich, Massachusetts. The mimosa 
trees were ten months old at the start of the experimental period in 1979-
The approximate age of the mimosa leaves was estimated by the method used 
for honeylocust. The honeylocust "Shademaster" and mimosa trees supplied 
the leaves for Experiments 1, 2, and 3 in 1979 and 1980, and Experiments 
6, 7, 8, and 10 through 16 in 1981. "Shademaster" and "Sunburst" honey­
locust were used in Experiment 4 in 1980. Mimosa and honeylocust 
seedlings used in Experiment 3 were grown in peat trays to provide 
individual seedlings. The honeylocust seedlings used in Experiment 5 
were grown in dish tubs. At six weeks of age, the seedlings were cut 
back to 15 cm in height, and all leaves less than 15 cm were removed. 
This provided a significantly stronger stem that resisted lodging when 
sprayed with water to reduce mite populations. These "cut" seedlings 
were used for rearing. 
Cage Construction 
In 1979, 28 circular screen cages (26 cm diameter x 6.5 cm deep) 
were constructed for the investigation of oviposition preferences of 
gravid female mimosa webworms. Twenty-eight holes, 26 cm, in diameter, 
were cut through a 122 cm x 244 cm x 1.3 cm sheet of plywood in a seven 
by four pattern (Figure 1). One surface of the plywood was then covered 
Figure 1. Top view of the 28 holes (26 cm in diameter), cut in 









with wire screen. Four holes, large enough for a florist's Aquapic 
(Syndicate Sales Incorporated, Kokomo, Indiana), but too small to allow 
the Aquapic cap to pass through, were cut into each circular screen area 
in a 12 cm, square pattern (Figure 1). The 28 circular screen cages 
were placed into the 28 holes in the plywood sheet (Figure 2). These 
28 cages were used in Experiments 1, 2, 11, 12, 13, 14, and 16. 
Three rectangular wooden frame cages (64 cm x 64 cm x 40 cm) were 
constructed in 1980 from nylon cloth. These large cages were used to 
contain the seedlings and leaves used in Experiments 3» 5 through 10, 
and 15 (Figure 3). A large cage (50 cm top and bottom, 140 cm center 
diameter, and 2 m deep) was constructed In 1980 from nylon cloth and 
nupber nine wire for Experiment 4. The wire frame, which was large 
enough to enclose the three year old honeylocust trees, was covered 
with the nylon cloth and suspended from the greenhouse ceiling. 
Preparation of Treatments 
Ten treatments were selected for testing in 1979 (Table 1). 
Leaves of the appropriate age were removed from honeylocust and mimosa 
trees. The base of the petiole was sliced with a razor blade to expose 
fresh conductive tissue and was placed into a florist's Aquapic (treat­
ments 1 through 4). Leaves with larval silk, frass, and feeding injury 
(treatments 5 and 6) were produced by placing a fourth or fifth instar 
larva on the leaf for 24 hours. Treatment 7 consisted of a wooden dowel, 
20 cm in length, 0.3 cm in diameter, placed into a dry florist's Aquapic. 
Dowels were wrapped with larval silk by dropping a fourth or fifth instar 
Figure 2. Circular screen cage, Aquapics, and mimosa leaves 

Figure 3. Side view of a large cage with inverted clay flower 
pots and mimosa leaves in Aquapics 
Vt-# , <6-^ , 1 
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Table 1. Treatments used in Experiment 1 
Treatment 
1. Mature honeylocust leaf 
2. Fresh honeylocust leaf 
3. Fresh mimosa leaf 
4. Mature mimosa leaf 
5. Fresh honeylocust leaf with fresh larval webbing 
6. Fresh mimosa leaf with fresh larval webbing 
7. Wooden dowel 
8. Wooden dowel with larval silk wrap 
9. Wooden dowel, larval silk wrap and frass 
10. Wooden dowel, larval silk wrap and a fresh honeylocust leaflet 
larva from a height to induce it to spin a silk thread. For each 
replication, 200 turns of the thread were wrapped around the dowel while 
the larva dangled at the end (treatment 8). Treatment 9 consisted of a 
silk wrap plus frass obtained from larvae crawling across a fine mesh 
screen. Ten fecal pellets were collected and added to the silk wrap with 
forceps. A fresh (less than two weeks old) honeylocust leaflet, was added 
to a dowel wrapped with silk to produce treatment 10. To avoid and/or 
reduce the possibility of contamination, considerable time was given to 
the careful preparation of the treatments for all 16 experiments. 
Different treatments were not prepared at the same time, and all utensils 
were rinsed with hexane and distilled water before treatment preparation 
and between treatment preparation if they were used more than once. 
Similar treatments were utilized for Experiment 2 in 1980 (Table 2). 
Leaves were prepared as in 1979 from the now three-year-old honeylocust 
and two-year-old mimosa trees. Treatments 1 through 6 were prepared as 
in 1979. Treatments 7 through 10 consisted of a wooden applicator, 
15 cm in length, with a slit at one end to hold a piece of filter paper 
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Table 2. Treatments used in Experiment 2 
Treatment 
1. Mature honeylocust leaf 
2. Fresh honeylocust leaf 
3. Fresh mimosa leaf 
4. Mature mimosa leaf 
5. Mature honeylocust leaf with fresh larval webbing 
6. Mature mimosa leaf with fresh larval webbing 
7. Fil ter paper 
8. Filter paper with larval silk wrap 
9. Filter paper, larval silk wrap and frass 
10. Filter paper, larval silk wrap and a mature honeylocust leaflet 
Table 3. Treatments used in Experiment 3 
Treatment 
1. Mature honeylocust seedling 
2. Mature mimosa seedling 
3. Mature honeylocust leaf 
4. Mature mimosa leaf 
5. Mature honeylocust seedling with fresh larval webbing 
6. Mature mimosa seedling with fresh larval webbing 
7. Mature honeylocust leaf with fresh larval webbing 
8. Mature mimosa leaf with fresh larval webbing 
(Whatman #1, 4-1/2 cm) on edge. With the applicator in the Aquapic, the 
top of the filter paper extended 10 cm above the cage floor. Twenty 
turns of larval silk were wrapped around the filter paper. The filter 
paper was placed onto the applicator with the silk wrap parallel with the 
cage floor. 
Eight treatments were selected for testing in Experiment 3 (Table 3). 
Treatments 3, 4, 7, and 8 were equivalent to treatments 1, 4, 5, and 6 
of Experiment 2 (Table 2). The honeylocust and mimosa seedlings were 
30 - 35 cm and 20 - 25 cm in height, respectively. A third or fourth 
20 
instar larva was placed on a seedling one day prior to its inclusion in 
a replication (treatments 5 and 6). The larva remained on the seedling 
throughout the experimental period. 
The honeylocust varieties "Shademaster" and "Sunburst" were used in 
Experiments 4a and 4b. Leaf age was determined by the method described 
in Experiment 1. The trees were 1.5 ~ 2.0 m in height, with a DBH of 
3 ~ 4 cm. Four fourth instar larvae were placed on the trees used in 
Experiment 4b. They were allowed to feed and web for one day prior 
to the introduction of ten gravid females. 
Three-to five-day old gravid female mimosa webworms were used in 
Experiment 5. Approximately 3 cm of the tip of a Pasteur pipet was 
removed, an adult female placed within, and by way of an air current 
forced to the narrow and constricting end. This immobilized the female 
during the appropriate ablation of the protruding antennae under a 
dissecting microscope (25X). Ten females had the entire antennae 
ablated, ten had 5-10 distal segments of each flagellum removed, and 
ten control females were placed into the pipet, but the antennae were 
left intact. Four larvae were allowed to feed on selected honeylocust 
seedlings for one day before the females were introduced into the 
large cages. The larvae were removed immediately prior to this 
i ntroduct ion. 
In Experiments 6, 7, and 8, mature (over six weeks old), or fresh 
(less than two weeks old) leaves, with old (over six weeks old) or 
fresh (less than two days old) larval webbing, were removed from 
"Shademaster" honeylocust trees and placed in an Aquapic (Tables 4, 5, 
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and 6). The appropriate rinse (i.e., distilled water, 95% ethanol, 
acetone, or hexane) was done by placing the leaf with webbing into 
50 ml of the solvent and swirling it for 30 seconds. The Aquapic with 
its associated treatment then was placed into the hole in the bottom of 
an inverted clay flower pot (17 cm in diameter, 16.5 cm deep) whl:ch 
brought the top of the leaf within approximately 15 cm of the top of the 
large cage (Figure 2). 
For Experiment 9 (Table 7), one mandibular and/or labial gland 
(= silk gland) was excised from a fourth or fifth instar larva (Figure 4). 
The gland was retained in the solvent for 6-10 hours before the wash 
was pipetted onto a piece of filter paper (Whatman #1, 4-1/2 cm), the 
solvent allowed to evaporate, and the filter paper then attached to an 
applicator in an Aquapic in a clay flower pot (Experiment 9a). Experi­
ment 9b used rubber septa as the substrate, 9c used 3 cm of a cotton 
dental wick, and 9d used a glass slide. Experiment 9e used 1.0 ml of 
a solvent from a 10 ml/10 gland mixture that was stored at -70°C from 
the time the glands were excised until just before being pipetted onto 
filter paper three days later. 
The treatments used for Experiment 10 (Table 8) were prepared by 
rinsing ten mature honeylocust leaves and their associated fresh larval 
webbing in 50 ml of solvent for one minute. The wash was allowed to 
evaporate to a volume of 10 ml, and 1 ml was then pipetted onto filter 
paper (Experiment 10a), rubber septa (Experiment 10b), cotton 
(Experiment 10c), or glass (Experiment lOd). 
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6 .  
7. 
honeylocust leaf 
honeylocust leaf, distilled water rinse 
honeylocust leaf, 95% ethanol rinse 
honeylocust leaf, hexane rinse 
honeylocust leaf with old larval webbing 
honeylocust leaf, old larval webbing, distilled water rinse 
honeylocust leaf, old larval webbing, 95% ethanol rinse 
honeylocust leaf, old larval webbing, hexane rinse 
honeylocust leaf with fresh larval webbing 











honeylocust leaf with a larval silk wrap 
honeylocust leaf, larval silk wrap, distilled water rinse 
honeylocust leaf, larval silk wrap, hexane rinse 
honeylocust leaf, fresh larval webbing 
honeylocust leaf, old larval webbing 
honeylocust leaf, fresh larval webbing, distilled water rinse 
honeylocust leaf, fresh larval webbing, hexane rinse 
honeylocust leaf, old larval webbing, distilled water rinse 
honeylocust leaf, old larval webbing, hexane rinse 
Table 6. Treatments used in Experiment 8 
Treatment 
1. Mature honeylocust leaf, distilled water rinse 
2. Mature honeylocust leaf, 95% ethanol rinse 
3. Mature honeylocust leaf, acetone rinse 
4. Mature honeylocust leaf, hexane rinse 
5. Mature honeylocust leaf, fresh larval webbing 
6. Mature honeylocust leaf, fresh larval webbing, 
7. Mature honeylocust leaf, fresh larval webbing, 
8. Mature honeylocust leaf, fresh larval webbing, 
9. Mature honeylocust leaf, fresh larval webbing. 
distilled water rinse 
95% ethanol rinse 
acetone rinse 
hexane rinse 
Figure 4. Dorsal view of a fifth instar larva mimosa 
webworm with the gut removed to expose the 











Table 7. Treatments and substrates used in Experiment 9 
Treatment 
1. Mandibular gland extraction, distilled water wash, 0.1 ml 
2. Mandibular gland extraction, 95% ethanol wash, 0.1 ml 
3. Mandibular gland extraction, hexane wash, 0.1 ml 
4. Labial gland extraction, distilled water wash, 0.I ml 
5. Labial gland extraction, 95% ethanol wash, 0.1 ml 
6. Labial gland extraction, hexane wash, 0.1 ml 
7. Distilled water, 0.1 ml 
8. 95% ethanol, 0.1 ml 
9. Hexane, 0.1 ml 
Substrate 
1. Filter paper, Whatmans §\ 
2. Rubber septa 
3. Cotton dental wick, 3 cm 
4. Glass slide 
Table 8. Treatments and substrates used in Experiment 10 
Treatment 
1. Substrate 
2. Distilled water 
3. 95% ethanol 
4. Acetone 
5. Hexane 
6. Aqueous wash of a mature leaf and fresh webbing 
7. 95% ethanol wash of a mature leaf and fresh webbing 
8. Acetone wash of a mature leaf and fresh webbing 
9. Hexane wash of a mature leaf and fresh webbing 
Substrate 
1. FiIter paper 
2. Rubber septa 
3. Cotton dental wick, 3 cm 
4. Glass slide 
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Table 9. Treatments and substrate used in Experiment 11 
T reatment 
1. Aqueous wash of fresh silk 
2. 95% ethanol wash of fresh silk 
3. Acetone wash of fresh silk 
4. Hexane wash of fresh silk 
Substrate 
1. Mature honeylocust leaf with fresh larval webbing rinsed with 
distilled water and found to be "inactive" as an oviposition 
substrate. 
Table 10. Treatments and substrates used in Experiment 12 
Treatment 
1. Substrate 
2. Distilled water wash from macerated mature leaves 
3. Acetone wash from macerated mature leaves 
4. Hexane wash from macerated mature leaves 
Substrate 
1. Filter paper, Whatman §\ 
2. Cotton dental wick, 3 cm 
In Experiment 11 (Table 9), mature honeylocust leaves with fresh 
larval webbing present were rinsed with 50 ml of distilled water for 30 
seconds. They were placed in cages with gravid female mimosa webworms. 
If no oviposition took place after two days, 1 ml of silk wash (i.e., 
distilled water, 95% ethanol, acetone, or hexane), was pipetted onto 
the "inactive" webbing. The silk was obtained by the method used in 
Experiments 1 and 2, with 200 revolutions wound onto a disposable 
micro-pi pet. The wash was obtained by immersing four pipettes (silk 
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Table 11. Treatments and substrates used in Experiment 13 
Treatment Substrate 
1. Anterior portion of larva 1. Mature honeylocust leaf 
2. Posterior portion of larva 2. Commercial silk 
3. Mandibular gland (Bombix mori L.) 
4. Labial gland 
Table 12. Treatments used in Experiment 14 
Treatment 
1. Mature honeylocust leaf 
2. Mature honeylocust leaf with a larval silk wrap 
3. Mature honeylocust leaf with a commercial silk wrap 
4. Mature honeylocust leaf with a larval silk wrap removed 
wrap) into 4 ml of solvent for one minute. 
A mature honeylocust leaf was macerated in 10 ml of solvent (Table 
10) in Experiment 12. One ml of the supernatant was pipetted onto 
filter paper (Experiment 12a) or cotton (Experiment 12b). 
For Experiment 13, a fourth or fifth instar larva was cut at the 
junction of the meso- and metathorax and the appropriate portion 
(anterior or posterior) placed upon a glass slide (Figure 4). In 
Experiment 13a, a mature honeylocust leaf was placed onto the slide, and 
another slide brought down on top to crush and smear the portion of 
larva onto the leaf. This was also done for mandibular and labial 
glands, one/leaf (Table 11). In Experiment 13b, commercial silk was 
used as the substrate. The silk (approximately 200 cm) was carefully 
wound around a mature honeylocust leaf. 
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Table 13. Treatments used in Experiment 15 
Treatment 
1. Mature honeylocust leaf 
2. Mature honeylocust leaf with simulated feeding damage 
3. Mature honeylocust leaf with fresh larval webbing 
4. Mature honeylocust leaf, distilled water rinse 
5. Mature honeylocust leaf, absolute methanol rinse 
6. Mature honeylocust leaf, hexane rinse 
7. Mature honeylocust leaf, fresh larval webbing, distilled 
water rinse 
8. Mature honeylocust leaf, fresh larval webbing, methanol rinse 
9. Mature honeylocust leaf, fresh larval webbing, hexane rinse 
Table 14. Treatments and substrates used in Experiment 16 
Treatment 
1. Absolute methanol 
2. Aqueous wash of mature honeylocust leaf, fresh larval webbing 
3. Methanol wash of mature honeylocust leaf, fresh larval webbing 
4. Hexane wash of mature honeylocust leaf, fresh larval webbing 
Substrate 
1. Filter paper, Whatman 
2. Cotton dental wick, 3 cm 
The treatments used in Experiment 14 (Table 12) were prepared aS. in 
Experiment 13. Two hundred revolutions were completed for the silk 
wraps (treatments 2 and 4), and 200 cm of commercial silk was wrapped 
around mature honeylocust leaves. The silk wrap of treatment 4 was 
carefully removed with fine forceps. 
The treatments used in Experiment 15 (Table 13) were prepared as 
those in Experiments 6, 7» and 8. The simulated feeding damage 
(treatment 2) was prepared by removing the cuticle and other tissues 
from the dorsal surface of leaflets with a razor blade. 
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The treatments used in Experiment 16 (Table 14) were prepared as 
those in Experiment 10. Twenty mature honey locust leaves and their 
associated fresh larval webbing were rinsed in 10 ml of solvent. Two 
ml of this wash were pipetted onto filter paper (Experiment l6a) or 
cotton (Experiment l6b). 
Experimental Procedures 
Experiments and ^  
Four combinations of the ten treatments were selected for testing in 
1979 and 1980. Each combination was duplicated in each of seven cages 
during each of the four replications in 1979 and the three replications in 
1980. The seven cages of each combination were assigned randomly to one 
of the 28 positions in the seven by four pattern cut from the plywood 
sheet (Figure 1). The four treatments within each cage were randomized. 
One female mimosa webworm was placed into each cage the morning of day one 
of each replication. The females were three to five days old, and two 
days post-mating. Water was supplied from a cotton dental wick fitted 
through the cap of a plastic creamer. The treatments were placed into the 
cages prior to the females. The number of eggs found on each treatment 
for the following six mornings was recorded. Experiment la consisted of 
treatments 1 through 4 (Table 1), Experiment lb, treatments 2, 3, 5, and 6 
(Table 1), Experiment 1c, treatments 2, 5» 7» and 8 (Table 1), and Experi­
ment Id, treatments 7 through 10(Table 1). Experiments 2a united treat­
ments 1 through 4 (Table 2), Experiments 2b, treatments 1, 4, 5» and 6 
(Table 2), Experiment 2c, treatments 1, 5, 7, and 8 (Table 2), and 
Experiment 2d, treatments 7 through 10 (Table 2). 
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Experiment 2 
The eight treatments each were represented twice in a cage 
(Table 3). The treatments were assigned randomly to one of the sixteen 
positions in each cage. Ten gravid female mimosa webworms were intro­
duced into each of three cages. The females were three to five days old, 
and two days post-mating. The eggs were counted for the next six 
mornings. There were three replications. 
Experiment ^  
Three groups of females (ten/group), one group with the antennae 
removed, one with five to ten distal segments of the flagella removed 
and a group with the antennae intact, were placed in one of three large 
cages. Within the cage, were eight honeylocust seedlings in a plastic tub. 
Four of the seedlings had been selected randomly to receive a larva the 
previous four days. The cages were rotated randomly (four sides) each 
day. The cages were washed with water and exchanged randomly among the 
three replications. The eggs oviposited on the cages were removed each 
day after they had been counted. 
Experiments 7., and ^  
The nine treatments (Tables 4, 5, and 6) were assigned randomly to 
one of nine positions within one of the three large cages. The eggs were 
counted for three days on the treatments and cages. The eggs oviposited 
on the cages were removed each day. The cages were rotated randomly 
each day, as well as washed with water and exchanged randomly between 
replications. There were five females/cage during the three replications. 
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Experiment 9_ 
The nine treatments used during each of the experiments, 9a - 9e, 
were assigned randomly to one of nine positions within a large cage 
(Table 7)- The eggs oviposited on the treatments and cages were counted 
for two days. The eggs oviposited on the cages were removed each day. 
The cages were rotated randomly each day and washed with water and 
exchanged randomly between replications. There were ten females/cage 
during the two replications. 
Experiment 10 
The nine treatments used during each of the Experiments, 10a - lOd, 
were assigned randomly to one of nine positions within a large cage 
(Table 8). The eggs oviposited on the treatments and cages were counted 
for two days. The eggs oviposited on the cages were removed each day. 
The cages were rotated randomly each day, and washed with water and 
exchanged randomly between replications. There were ten females/cage 
during the two replications. 
Experiment 11 
The four treatments (Table 9) were assigned randomly to one of four 
positions within one of the 14 cages on the plywood sheet. The eggs 
were counted each day for three days. The cages were washed with water 
and exchanged randomly between replications. There were three female/ 
cage during the three replications. 
Experiment 12, 13, and 14 
The four treatments (Tables 10, 11, and 12) were assigned randomly 
to one of four positions within one of the 14 cages on the plywood 
sheet. The eggs were counted each day for three days. The cages were 
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washed with water and exchanged randomly between replications. There 
were two females/cage during each of the two replications. 
Experiment 15 
The nine treatments (Table 13) were assigned randomly to one of the 
nine positions within one of three large cages. The eggs were counted 
for two days on the treatments and cages. The eggs oviposited on the 
cages were removed each day. The cages were rotated randomly each day, 
as well as washed with water and exchanged randomly between replications. 
There were ten females/cage during the two replications. 
Experiment 16 
The four treatments (Table 14) were assigned randomly to one of 
four positions within one of the 14 cages on the plywood sheet. The 
eggs were counted for two days. The cages were washed with water and 
exchanged randomly between replications. There were two females/cage 
during the two replications. The eggs oviposited on the screen cages 
were counted and removed daily. 
Trap Regime 
(R) 
From 1979 through 1981, ten Pherocon ICP traps (Zoecon Corporation, 
Palo Alto, California) were baited with two-day old virgin female 
mimosa webworms. Ten honeylocust trees on the Iowa State University 
campus were used each year. The traps were placed toward the outside 
of the canopy at 2 - 3 m from the ground. The traps were baited and 
monitored from June 15. 1979 to September 30, 1979, and May 15 to 
September 15 in 1980 and 1981. Virgin females were replaced every 
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three days in 1979, and every four days in 1980 and 1981. A control 
trap, unbaited, was placed in the canopy of each tree in 1979 and I98O. 
Emergence of the Overwintering Pupae 
Corrugated cardboard wraps, placed around honeylocust trees on 
September 15, 1980, were collected on April 15, 1981, and placed in a 
screen cage within a screenhouse north of the Insectary building on the 
Iowa State University campus. The cage was checked twice daily, 1200 h 
and 2100 h, and the adults removed and sexed. At the end of the 
emergence period in June, those pupae that failed to emerge were counted 
to determine mortality. 
Tree Search 
A search was conducted in the spring and summer of I 9 8 I  to locate 
the ovipositional sites used by the overwintering and first generation 
adults. Four areas, two in the city of Ames, one on the Iowa State 
University campus, and one at the state fairgrounds in Des Moines, were 
searched. Twenty-five trees on the Iowa State campus were searched 
daily from June 9 through June 25, 1981. Twenty trees were searched 
on June 10, 12, 16, and 19 at the area designated Ames #1. Ten trees 
were searched on June 23 and 26, 1981, at the area designated Ames ftl. 
Ten trees were searched on June 11 and 19, 1981, at the fairgrounds in 
Des Moines. All branches that were within reach (3 m) of a chicken 
hook were searched. The boles of various trees were examined for eggs, 
and when it was possible to climb up into the canopy, the bole and its 
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associated branches and leaves were searched to a height of 5 ~ 10 m. 
Eggs could be found in seven locations: branch, petiole, rachis, or 
on the top or bottom of a fresh or mature leaflet. A leaflet was 
designated fresh if it were yellow to light green in color and within 
ten cm of the tip. A leaflet was considered to be mature if it were 
dark green, with a thick waxy cuticle, and not within ten cm of the 
tip of a branch. Ten trees on the Iowa State campus were searched on 
July 23 and 30, 1981, as well as August 2, 4, 7, and 10, I98I. Ten 
trees were searched at the state fairgrounds in Des Moines on July 31 
and August 6, I98I. Eggs were recorded if they were not in contact 
with webbing. On June 26 and 27, 1981, a count was made of eggs found 
on ten webs/trees, of 15 trees in Ames, ten on the Iowa State campus, 
and five in Des Moines. 
Behavior 
Adults and larvae were observed in the field from June through 
October in 1978 through 1981. Laboratory observations were made from 
the spring of 1979 through the fall of 1981. 
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RESULTS AND DISCUSSION 
The oviposition behavior of H^. anisocentra was investigated in the 
laboratory and in the field. On clear evenings, at approximately 20 
minutes following sunset, slightly earlier for an overcast sky, moths 
were observed flying from daytime resting areas on shrubs and trees to 
the vicinity of honeylocust trees. Moths were observed to flutter for 
various periods around the periphery of the tree canopy. Usualjy the 
moths were capable of rapid and direct flight at heights of a few meters 
above the ground, but were able to rise to the top of the canopy in 
still air. Crepuscular flight activity of adult males and females oc­
curred regularly between 0500 h and O63O h (CST), and between 2100 h 
and 2330 h, in June, July and early August. As the season progressed 
into late August and September and day length shortened, evening and 
morning activity maintained its synchrony with the temporal occurrence 
of sunset and sunrise. McManus (1962) had reported this bimodal 
crepuscular activity of adult mimosa webworms and believed that the 
maximum activity observed at dusk was by ovipositing females, but was 
unable to observe oviposition in the field. From June 1979 through 
August 1981, 294 females were observed as they landed on honeylocust 
foliage in the field. A flashlight with a red filter was used as 
sparingly as possible during the observations. After landing, females 
walked rapidly over the surface, i.e., leaflet, petiole, rachis, or 
! 
branch, making quick turning movements while examining the substrate 
by alternatingly or synchronously contacting the substrate with their 
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antennae. Of the 141 females observed to contact larval webbing with 
their antennae, 115 stopped, curved and extended the abdomen ventrally, 
and deposited a white egg. Occasionally (ten females), a second egg was 
deposited, but only after the female had moved a short distance and 
had contacted the substrate with her antennae. More commonly, the moth 
flew from the oviposition site after placing an egg on or within the 
webbed leaflets. Those moths that were observed to contact the sub­
strate with their antennae, but flew away without ovipositing, were 
captured to confirm that they were females. Twenty-six females contacted 
webbing with their antennae, but failed to oviposit. One hundred and 
fifty-three females did not contact webbing with their antennae, and 
did not oviposit. Oviposition in the field was observed between 2100 h 
and 2300 h (CST). Females have been reported to oviposit on honey locust 
foliage (McManus, 1962; Donley, 1964; Peacock, 1967; Schuder, 1976; 
Craig, 1977), the petiole and rachis (McManus, 1962), on the bark of 
small branchs and twigs (Donley, 1964) and on old larval webbing 
(McManus, 1962; Peacock, 1967; Gal ford and Peacock, 1968; Schuder, 1976). 
All oviposition observed in the field during 1979 through I98I occurred 
on larval webbing where at least one larva, usually more, was present 
and actively feeding and webbing leaflets together. 
Of the 152 eggs located during the honeylocust tree search from 
June 9 through June 25, 1981 (Table 15), 82% were found on the petiole, 
rachis, or on a branch, whereas, 18% were found on the leaflets. Mature 
foliage (58%) was preferred over fresh (24%) in the absence of larval 
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webbing. With the appearance of larval webbing, eggs were oviposited 
preferentially on the webbing (Table 16). Clusters of as many as 219 eggs 
per web, as well as concentrations from 10 - 100 eggs per web were rela­
tively easy to locate in the field in late June to early July. No eggs 
were found on the bole of honeylocust trees, or within the canopy that 
could be searched by climbing the bole. No eggs, larval webbing, or evi­
dence of larval feeding were found on various shrubs, forbs, and trees 
within 5 - 20 m of infested honeylocust trees. In July and August (first 
generation oviposition) a search for eggs that were not associated with 
larval webbing was unsuccessful. Old webbing (no larval feeding at site) 
also was void of fresh eggs. 
In Experiment 4a (Table 17), 45 females laid 232 eggs on nine honey­
locust trees. The petiole and rachis were preferred over the branch and 
leaflets (F = 22.5, p ^ 0.01). More eggs were laid on mature leaflets 
than on fresh, but the difference was not significant. There was no sig­
nificant difference between or within the two varieties. A female laid 
an average of 1.2 eggs per day. In Experiment 4b (Table 18), eggs were 
laid preferentially on larval webbing (F = 72.9, P <_0.01). There was 
no significant difference between or within varieties and a female laid 
an average of 7-9 eggs per day. 
The variety "Sunburst" has been implicated in being more susceptible 
to attack, or more heavily damaged by the mimosa webworm (McManus, 1962; 
Schuder, 1976). E. R. Hart, Department of Entomology, Iowa State Uni­
versity (unpublished data) has suggested that certain directional aspects 
of honeylocust trees are preferentially infested. Although there was no 
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Table 15. Mimosa webworm eggs found on honey locust trees, June 9 
through June 25, 1981, four geographic areas 
% of 
Location Ames #1 Ames # 2  Campus Des Moines Total Total 
Branch 10 1 14 2 27 18% 
Mature Rachis® 8 2 10 4 24 16% 
Mature Petiole 15 7 19 4 45 30% 
Fresh Rachis'' 3 1 7 2 13 8% 
Fresh Petiole 2 5 3 5 15 10% 
Mature leaflet 
Dorsal surface 4 3 6 0 13 8% 
Ventral surface 2 2 1 1 6 4% 
Fresh leaflet 
Dorsal surface 0 3 1 0 4 3% 
Ventral surface 1 2 2 0 5 3% 
^Mature = estimated age of rachis, petiole, and leaflet from color 
(dark green), appearance (thick, waxy cuticle), and position on tree 
(10 cm from tip of branch). 
''presh = estimated age of rachis, petiole,, and leaflet from color 
(yellow to light green), appearance (not waxy), and position on tree 
(first 10 cm of branch). 
Table 16. Mimosa webworm eggs associated with larval webbing found 
on honeylocust trees, June 26 and 27, 1981. Four geographic 
areas and ten webs per tree searched 
Ames #1 Ames § 2  Campus Des Moines Total 
Number 
of trees 5 10 10 5 30 
Eggs on 
webbing 362 907 1302 443 3014 
Range 4 - 179 1 - 201 2 - 219 6 - 144 1 - 219 
Mean + s.d. 14 + 8.2 18 + 6.6 26 + 10.9 16 + 8.5 20 +10.3 
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Table 17- Eggs oviposited by five female mimosa webworms per 
honeylocust tree, over a four day period, Experiment 4a 
Variety 
"Shademaster" "Sunburst" 
Location 1 2 3 4 5 6 7 8 9 Mean' 
Branch 3 5 0 1 4 1 3 0 2 2.led 
Rachis 4 6 8 10 3 11 10 7 4 7.0b 
Petiole O 16 7 10 13 8 6 13 17 10 11.1a 
Mature leaflet 
Dorsal surface 1 0 2 4 0 3 4 3 6 2.6c 
Ventral surface 0 0 2 1 2 0 2 3 2 1.3cd 
Fresh leaflet^ 
Dorsal surface 0 2 2 1 0 0 3 1 0 0.9d 
Ventral surface 1 0 0 1 2 2 0 0 1 0.8d 
^Means with the same letter are not significantly different, 
p ^  0.05, Duncans Multiple Range Test (DMRT). 
2 Mature = over two weeks old. 
^Fresh = less than two weeks old. 
Table 18. Eggs oviposited by five female mimosa webworms per 
honeylocust tree, over a four day period, Experiment 4b 
Variety 
"Shademaster" 11 Sunburst" 
Mean' Location 1 2 3 4 
Branch 0 0 0 2 0.5b 
Rachis 1 0 1 1 0.8b 
Petiole 2 2 2 0 0 1 .Ob 
Mature leaflet 
Dorsal surface 0 1 0 0 0.3b 
Ventral surface 0 0 0 0 O.Ob 
Fresh leaflet^ 
Dorsal surface 0 0 0 0 O.Ob 
Ventral surface 1 0 0 0 0.3b 
Fresh webbing 158 180 172 108 154.5a 
^Means with the same letter are not significantly different, 
p <^0.05, DMRT. 
2 
Mature = over two weeks old. 
3 
Fresh = less than two weeks old. 
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significant difference between the varieties in Experiment 4, more eggs 
were oviposited on "Sunburst" (X = 27 eggs per tree) than on "Shademaster" 
(X = 21 eggs per tree). In urban areas, it may well be that the females 
of the overwintering generation may be attracted preferentially to 
"Sunburst", or stimulated to oviposit more readily on that variety because 
of a chemical(s) associated with the foliage. As soon as the larvae hatch 
and begin to feed and web, females then prefer to oviposit at these sites. 
This results in a preferred area of attack and a damage bias in the point 
of the initial infestation. Differential survival of young instars on 
various varieties could also be contributing to "susceptibility". 
There is evidence indicating chemical and physical intracrown varia­
tion among leaves, whether new, old, sun, or shade leaves, on oak and 
hickory (Drooz, 1970), balsam fir and white spruce (Kimmins, 1971). and 
oak (Auchmoody and Hammack, 1975). Peacock (1967) observed that mimosa 
webworm larvae preferred older mature leaves for feeding, and suggested 
that this may have been due to the presence of the alkaloid triacanthine 
(Belikov et al., 1954) acting as a feeding deterrent. Triacanthine con­
centrations are highest in fresh young leaves and the concentration falls 
off sharply as the leaf ages. From field observations and those data of 
Experiment 4, it appears that the females are ovipositing on mature foliage. 
The time of bud break of honeylocust trees in Ames may vary from the last 
week in April (1981) to the first two weeks of May (1979, 1980). Regard­
less of when bud breaks occurs, at a minimum of 5 " 6 weeks later, adult 
webworms emerge after overwintering as pupae, mate, and begin to oviposit. 
Females are probably exposed to more mature than fresh foilâge. 
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The limited mobility of the young instars could contribute to this 
preference noted by Peacock (1967). Clarke (1943), McManus (1962), and 
the author have observed third or later instars moving out to the tips 
of branches to feed, where triacanthine could be at its highest concen­
trations. Although there is considerable evidence for lepidopterous 
tree defoliators preferring particular ages of leaves and cardinal points 
for feeding, e.g., Douglas-fir tussock moth (Beckwith, 1976), gypsy moth 
(Hough and Pimentel, 1978) and fall webworm (Barbosa and Greenblatt, 
1979), the preference for larval feeding on older foliage in the mimosa 
webworm appears to be a result of oviposit ion site selection by the 
females of the overwintering generation. 
The stimulus for oviposition most probably was received by the 
antennae (Experiment 5, Table 19). Removal of the flagella abolished 
a preference for webbing and suggests that flagellar chemoreceptors are 
essential for "normal" oviposition behavior. The number of eggs 
oviposited by females with the flagella amputated (X = 8.9 eggs per 
female), 5 to 10 segments amputated, (X = 9.3 eggs per female), and those 
with the antennae intact (X = 9.9 eggs per female) over a three day 
period, were not significantly different. Removal of the flagella did 
not inhibit egg laying in the females. Females with the flagella removed 
oviposited on the nylon cage; There was no significant difference between 
leaves and webbing. Those females with 5 to 10 segments removed 
oviposited preferentially on webbing (F = 39.1, p ^  0.01), as did those 
females with the antennae intact (F = 46.3, P ^ 0.01). Females with the 
flagella removed were observed to fly to and land on foliage and webbing 
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Treatment N 1 2 3 Total Total 
1. No webbing 12 0 1 2 3 0.2 
2. Webbing 12 65 100 106 271 22.6 
Cage 3 9 5 10 24 8.0 
Distal 5 to 10 segments of flagella removed 
Mean 
Treatment N 1 2 3 Total Total 
1. No webbing 12 4 0 1 5 0.4 
2. Webbing 12 74 87 81 242 20.2 
Cage 3 18 9 5 32 10.7 
Flagella removed 
Mean 
Treatment N 1 2 3 Total Total 
1. No webbing 12 0 0 0 0 0.0 
2. Webbing 12 0 0 2 2 0.2 
Cage 3 71 91 103 265 88.3 
but did not oviposit. Chemosensory sens!lia on the antennae of the 
mimosa webworm have been mapped by light microscope and staining 
techniques (Slifer, 1979). No difference was found between males and 
females. Five sense organs were located on the flagella: 1) tactile 
hairs, 2) thick-walled chemoreceptors, 3) three types of thin-walled 
chemoreceptors, 4) styloconic chemoreceptors, and 5) three small 
chemoreceptor pegs in shallow depressions. The terminal subsegment of 
the flagellum is the longest and is the only subsegment that bears 
the three small chemoreceptor pegs. The ablation of 5 " 10 distal 
subsegments, with the subsequent oviposition on webbing, implies that 
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the three small chemoreceptor pegs probably are not necessary for the 
perception of chemical(s) associated with webbing and preferential 
oviposit ion. 
First generation pupae (July and August) were found almost exclu­
sively in old webbing on the trees, but with the action of wind and 
rain upon the old webbing and dead foliage they were transported to the 
ground. Second generation (overwintering) pupae were found in various 
locations. Pupae were usually found approximately 0.2 - 1.5 m above the 
ground. They were oriented parallel with the ground, beneath the edges 
of house siding, benches, stone work, mailboxes, etc. Pupae within the 
cracks, and crevices created by the bark of "Moraine" honeylocust trees 
were oriented perpendicular to the ground and could be found up to 2.5 m 
in height on the bole or larger branches. Various authors (McManus, 
1962; Robertson, 1971; Schuder, 1976; Craig, 1977) have reported pupae of 
the second generation within cracks and crevices in the ground, but I 
have been unable to confirm this. No pupae were found in the upper 
crowns of trees that were accessible by climbing. 
In 1979 and 1980, the first male mimosa webworms were trapped on 
June 22 and June 17, respectively. On June 3, 1981, the first male moth 
was trapped in a virgin female-baited Pherocon 1 CP trap, in 1981, 
(Figure 5) adults began emerging from corrugated cardboard wraps on May 
20. The number of males emerging each day was greater than females 
through June 19, whereas, females outnumbered males until the end of the 
emergence period on July 8, 1981. The emergence of males slightly 
earlier than females has been reported for other insects (Hynes, 1976; 
Figure 5- Emergence of overwintering mimosa webworms from corrugated 







Table 20. Total male catch from ten virgin-female baited traps per week. Iowa State University 
campus, 1979 - 1981. ( ) = males captured in control traps (ten traps) per week 
June July August 
Year 1-7 8-14 15-21 22-29 30-6 7-13 14-20 21-28 29-3 4-10 11-17 18-24 25-31 
1979 0(0) 0(0) 0(0) 7(0) 26(3) 47(6) 9(2) 2(0) 1 (0) 53(8) 115(21) 37(4) 6(1) 
1980 0(0) 0(0) 4(0) 24(2) 69(7) 27(2) 3(0) 12(1) 19(3) 268(9) 174(13) 12(4) 2(0) 
1981 1 8 62 74 12 2 0 14 189 272 326 43 6 
September 
10 
1979 1980 1981 
First trap catch June 22 June 17 June 3 
First eggs observed June 27 June 23 June 9 
First webbing observed June 28 June 26 June 15 
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Alcock et al., 1977). A total of 497 females and 460 males emerged from 
1250' pupae. Mortality of the overwintering pupae within the cardboard 
wraps was 23%. The emergence of males (Figure 5) and the peak in trap 
catch in 1981 (Table 20) are comparable. Peak emergence of males (Figure 
5) was from June 12 through June 25, and the trap catch coincides with 
this emergence period. In 1979 and I98O, trap catch (Table 20) of over­
wintering males was in late June and early July. The winter and spring 
of 1 9 8 1  were warmer than usual (U. S. Environmental Data Service, I 9 8 I )  
and the I98I trap catch appears to reflect this. First generation trap 
catch peaked the second week of August 1979 and 1981, whereas, it peaked 
the first week in August in I98O. A cool July (U. S. Environmental Data 
Service, 1981) probably delayed the development of the first generation 
in 1981. Oviposit ion of the overwintering generation was observed in the 
field from June 27 to August I in 1979, June 23 to July 26 in I98O, and 
from June 9 to July 20, in 1981. In 1980, moths of the first generation 
were emerging at the time of the last observed oviposition of over­
wintering females. Longevity of IO63 females confined in plastic cups 
(water and humidity supplied by a cotton dental wick) in the laboratory 
(L16:D8, 15.7°C and 26.7°C, respectively) ranged from I - 17 days 
(X = 11.2 + 3.7 days). The longevity of 785 males in the laboratory 
(Ll6:D8, 15.7°C and 26.7°C, respectively) ranged from 1 - 8 days 
(X = 5.6 +2.1 days). 
Female mimosa webworms were observed presumably releasing sex 
pheromone(s) involved in mating from 0530 h to O6IO h (CST) 
(N = 3 6 ,  X = 1 7 .1 + 13.0 minutes) in the field, and O 6 O O  h to O 8 I 6  h 
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(N = 212, X = 37.4 + 10.2 minutes) in the laboratory. This release 
of pheromone(s) began with the abdomen raised at an angle of approxi­
mately 30° from the substrate and the extension of the eighth and 
ninth abdominal segments. The mean duration of 839 pair observed 
in copula in the laboratory was 8.9 +2.3 h, and ranged from 1 - 16 h. 
Sixty-four pair were observed in copula in the field (X = 7.1 + 3.6 h, 
range 1 - 15 h). This differed considerably from that reported by 
McManus (1962), X = 3.59 h, range of 2 - 5.5 h. The pre-oviposition 
period (N = 173) ranged from 1 - 4 days, X = 2.4 +0.9 days. McManus 
(1962) reported a range of 1.5 - 2.5 days and a mean of 1.95 days. 
Oviposition lasted from 1 - 8 days (N = 149, X = 4.5 +2.2 days) for 
females confined in cups and supplied with a mature honeylocust leaf as 
an oviposition substrate. Fifty females supplied with fresh webbing 
as an oviposition substrate oviposited for 1 - 5 days, X = 3.6 +^1.1 
days. McManus (1962) reported a range of 1 - 4 days, and a mean of 
2.2 days. The number of eggs oviposited per female (N = 149) ranged 
from 1 - 68, K = 23.9 ± 10.9 with mature honeylocust leaves as the 
substrate. Those females (N = 50) with fresh webbing as the oviposition 
substrate oviposited from 6 - 123 eggs, X = 39.9 i 16.1. McManus (1962) 
reported a range of 24 - 155 eggs per female (N = 11), and a mean of 
66.1 eggs per female. Robertson (1970 reported a female ovipositing 
69 eggs, and Webster and St. George (1947) reported a female ovipositing 
60 eggs in four days. The individual variation in fecundity was quite 
large. This could be the result of a number of factors and their 
interaction, i.e., being confined to plastic cups, lack of adequate 
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diet, improper handling, and the oviposition substrate provided. 
Eggs from 112 females in the laboratory (L16;D8, 15,7°C and 26.7°C, 
respectively) hatched in 5 - 7 days (N = 2161, X = 5.6 +0.5 and in 
the field (July 7 to July 25, 1981) from 5-8 days (N = 79, 
X = 6.1 1.1). McManus (1962) reported incubation times of 4.5 - 6.2 
days and a mean of 5-5 days in the laboratory. Webster and St. George 
(1947) and Robertson (1971) reported 2-3 day incubation periods in 
the laboratory. The fertility of the eggs oviposited by individual 
females ranged from 96% to 100% (N = 2161 eggs, X = 98% + 0.6% hatching) 
from 112 females. McManus (1962) also reported a high fertility rate 
from 11 females, N = 727 eggs, X = 97% hatching, range 93% to 100%. 
The multiple choice experiments were designed to determine the 
principal stimuli influencing oviposition after a female had made 
contact with a substrate. In Experiment la (Table 21), significantly 
more eggs were oviposited on treatments 1 and 4 than on treatments 2 and 
3 (F = 67.7, P £0.01). More eggs were oviposited on mature honeylocust 
than on mature mimosa leaves, but the difference was not significant. 
Peak oviposition was on the evening of the third day of oviposition 
(five days post-mating). Treatments 1 and 4 were significantly 
different from treatments 2 and 3 in Experiment 2a (F = 73.8, p £ 0.01), 
but were not significantly different from each other (Table 22). Peak 
ovjiposition was on the evening of day three (five days post-mating) and 
I 
onj day two (four days post-mating) for treatments 1 and 4, respectively. 
The replacement of the treatments each day in Experiment 2a may have 
contributed to the increased oviposition in Experiment 2a (% = I7.4 eggs 
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Table 21. Treatment by day means of eggs oviposited by 28 female mimosa 
webworms, Experiment la 
, Day Six Day „ Total 
Treatment N _J 2 3 4 5 6 Trt Mean Eggs 
1. 28 0.57 1.38 1.31 1.96 1.78 1.19 1.36a 228 
2. 28 0.04 0.00 0.18 0.00 0.00 0.00 0.04b 7 
3. 28 0.04 0.00 0.04 0.00 0.11 0.00 0.03b 5 
4. 28 0.64 1.21 1.11 1.51 1.45 0.08 1.12a 188 
'l. = Mature honeylocust leaf; 2. = Fresh honeylocust leaf; 
3. = Fresh mimosa leaf; 4. = Mature mimosa leaf. 
2 
Means with the same letter are not significantly different, 
p < 0.05, DMRT. 
Table 22. Treatment by day means of eggs oviposited by 21 female mimosa 
webworms. Experiment 2a 
Treatment' N 1 2 3 4 5 6 




1. 21 0.66 2.21 2.21 2.36 1.21 0.41 1.51a 190 
2. 21 0.00 0.00 0.29 0.00 0.00 0.00 0.05b 7 
3. 21 0.00 0.00 0.00 0.00 0.00 0.00 0.00b 0 
4. 21 0.60 2.16 2.20 1.91 0.84 0.30 I .34a 169 
'l. = Mature honeylocust leaf; 2. = Fresh honeylocust leaf; 
3. = Fresh mimosa leaf; 4. Mature mimosa leaf. 
2 
Means with the same letter are not significantly different, 
p < 0.05, DMRT. 
per female) vs Experiment la (X = 15-3 eggs per female). The differences 
caused by age in Experiments la and 2a were significant. As discussed 
in Experiment 4, females may be stimulated to oviposit by some chemical(s) 
or tactile cues present in mature foliage, Females also could be 
repelled by some yet unknown aspect of fresh foliage. In nature, 
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Table 23. Treatment by day means of eggs oviposited by 28 female mimosa 
webworms, Experiment lb 
Treatment 
2 .  
3. 
5. 




































2. = Fresh honeylocust leaf; 3. = Fresh mimosa leaf; 5- = Fresh 
honeylocust leaf, fresh larval webbing; 6. = Fresh mimosa leaf, fresh 
larval webbing. 
2 
Means with the same letter are not significantly different, 
p < 0.05, DMRT. 
Table 24. Treatment by day means of eggs oviposited by 21 female mimosa 
webworms. Experiment 2b 
Treatment' N 1 2 3 4 5 6 




1. 21 0.00 O.IO 0.05 0.00 0.05 0.00 0.l8b 23 
4. 21 0.00 0.05 0.00 0.00 0.00 0.00 O.Olb 6 
5. 21 2.18 6.25 6.89 4.07 2.18 0.39 3.66a 461 
6. 21 2.00 6.86 7.29 3.82 1.79 0.79 3.76a 474 
1. = Mature honeylocust leaf; 4. = Mature mimosa leaf; 5. = Mature 
honeylocust leaf, fresh larval webbing; 6. = Mature mimosa leaf, fresh 
larval webbing. j 
2 I 
Means with the same letter are not significantly different, ; 
p £ 0.05, DMRT. 
females are unlikely to encounter large quantities of fresh foliage in 
the spring. In July and August, much fresh foliage is contaminated by 
larval silk. 
In Experiment lb, treatments 5 and 6 were significantly different 
from treatments 2 and 3 (Table 23) (F = 62,0, p < O.Ol). No significant 
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Table 25. Treatment by day means of eggs oviposited by 28 female mimosa 
webworms, Experiment 1c 
, Day- Six Day _ Total 
Treatment N _J 2 3 4 5 6 Trt Mean Eggs 
2. 28 0.00 0.04 0.07 0.07 0.11 0.00 0.05c 8 
5. 28 2.43 6.00 4.57 4.95 1.05 0.24 3.21a 539 
7. 28 0.00 0.36 0.00 0.00 0.14 0.00 0.08c 13 
8. 28 0.48 2.52 2.95 1.14 0.29 0.10 1.25b 210 
'2. = Fresh honeylocust leaf; 5. = Fresh honeylocust leaf, fresh 
larval webbing; 7. = Wooden dowel; 8. = Dowel, larval silk wrap. 
2 
Means with the same letter are not significantly different, 
p < 0.05, DMRT. 
Table 26. Treatment by day means of eggs oviposited by 21 female mimosa 
webworms. Experiment 2c 
. Day Six Day _ Total 
Treatment N _J 2 3 4 5 6 Trt Mean Eggs 
1. 21 0.00 0.00 0.00 0.00 0.00 0.00 0.00c 0 
5. 21 1.89 6.54 6.43 4.43 1.32 0.54 3.53a 445 
7. 21 0.00 0.00 0.00 0.00 0.00 0.00 0.00c 0 
8. 21 0.82 1.21 1.82 1.61 0.54 0.46 1.08b I36 
'1. = Mature honeylocust leaf; 5. = Mature honeylocust leaf, fresh 
larval webbing; 7. = Filter paper; 8. = Filter paper, larval silk wrap. 
2 
Means with the same letter are not significantly different, 
p <0.05, DMRT. 
difference was found between treatments 5 and 6. The number of eggs per 
day increased to a maximum the third evening after the introduction of 
the females into the cages. In Experiment 2b, treatments 5 and 6 were 
significantly different from treatments 2 and 3 (Table 24) (F = 86.9), 
p £ 0.01). There was no significant difference between treatments 5 and 
6. Oviposit ion peaked on the evening of the second day for both 
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treatments. The replacement of the treatments In Experiment 2b, and/or 
the presence of webbing was associated with a significant Increase in 
the number of eggs laid per female (Experiment lb, X = 35.6; Experiment 
2b, X = 45.9 eggs per female) if compared to Experiments la and 2a; 
There was a significant difference among treatments in Experiment 
Ic (Table 25) (F = 8O.8, p £ 0.01). There was also a significant 
difference between treatments 5 and 8. Ovipositlon peaked on the third 
evening and second evening for treatments 5 and 8, respectively. A 
significant difference was found among treatments in Experiment 2c 
(Table 26) (F = 94.2, p £ 0.01), as well as between treatments 5 and 8. 
The second evening after placing the females into the cages was the 
time of peak ovipositlon. In both experiments, the wraps received 
significantly fewer eggs then the webbing. The replacement of the 
treatments in Experiment 2c did not appear to increase the number of 
eggs oviposited per female (Experiment 1c, X = 27-5 eggs per female; 
Experiment 2c, X = 27.7 eggs per female). The concentration of 
pheromone(s) on wraps could have been considerably less than on webbing. 
Aging may have increased the attractiveness of the leaves. This aging 
may have contributed to the Increased ovipositlon on webbing than on 
the silk wrap. 
In Experiment Id (Table 27) and 2d (Table 28), there was a 
significant difference among treatments (F = 39,7, P £0,01; F = 40.8, 
p £ 0.01, respectively). Treatments 8, 9, and 10 in both experiments 
were not significantly different. The treatments in Experiment 2d 
differed from Id by being replaced each day and by the use of filter 
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Table 27. Treatment by day means of eggs oviposited by 28 female mimosa 
webworms, Experiment Id 
, Day Six Day 2 Total 
Treatment N _J 2 3 4 5 6 Trt Mean Eggs 
7. 28 0.00 0.00 0.00 o . i i  0.00 0.04 0.03b 5 
8. 28 0.10 3.19 3.43 2.48 0.33 0.71 1.70a 286 
9. 28 0.85 3.67 3.76 2.52 0.24 0.24 1.88a 316 
10. 28 1.00 3.62 3.48 3.19 1.19 0.48 2.16a 363 
7. = Wooden dowel; 8. = Dowel, larval silk wrap; 9. = Dowel, 
larval silk wrap and frass; 10. = Dowel, larval silk wrap, fresh 
honeylocust leaflet. 
2 
Means with the same letter are not significantly different, 
p < 0.05, DMRT. 
Table 28. Treatment by day means of eggs oviposited by 21 female mimosa 
webworms. Experiment 2d 
Treatment^ N 1 2 
Day 
3 4 5 6 




7. 21 0.48 0.00 0.00 0.00 0.00 0.00 0.08b 10 
8. 21 0.93 3.79 3.07 2.79 1.11 0.43 2.02a 255 
9. 21 0.71 3.68 3.21 3.64 0.50 0.46 2.11a 266 
10. 21 1.18 3.96 3.21 2.75 0.50 1.98a 1.98a 250 
7. = Filter paper; 8. = Filter paper, larval silk wrap; 
9. = Filter paper, larval silk wrap and frass; 10. = Filter paper, 
larval silk wrap, mature honeylocust leaflet. 
2 
Means with the same letter are not significantly different, 
p < 0.05, DMRT. 
paper rather than a wooden dowel as a substrate for the silk wrap. The 
number of eggs oviposited per female (Experiment Id, X = 34.6; 
Experiment 2d, X = 37.2) suggests that the two substrates did not differ 
in their effect on oviposit ion. There was no significant interaction 
among the variables frass, mature honeylocust leaf, fresh honeylocust 
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leaf, and the silk wrap. Contact stimuli for ovipositional site 
selection (in the presence of silk) rely primarily on silk, but leaf 
senescence, decaying frass, and decaying foliage may contribute to 
orientation before the antennae contact the substrate. Oviposition 
peaked on the evening of the second and third day after the females 
were placed into the cages. 
The eight treatments in Experiment 3 were significaitly different 
(Table 29) (F = 22.2, p < 0.01). Treatments 1 through k and 5 through 
8 were significantly different. Oviposition (X = 64.0 eggs per female 
in a six day period) was considerable greater than that found in 
Experiments 1 and 2. The larger cages, and the number of treatments 
on which to oviposit, i.e., increased probability of contacting potential 
oviposition site, may have contributed to this increase. Oviposition 
peaked on the evening of day four (treatment 1), day three (treatment 2 
and 4), day two (treatments 6 and 7). and day one (treatments 3, 5. and 
8). The possible effects of leaf senescence and decay (treatments 3, 4, 
7, and 8, cut petiole in a Aquapic) does not appear to play a significant 
role in oviposition. 
There was a significant difference among treatments in Experiment 
14 (Table 30) (F = 63.3. P £0.01). Treatments 2 and 4 were 
significantly different from 1 and 3, and each other. Apparently the 
pheromone(s) were transferable to the surface of a leaf, or enough 
residual silk remained to elicit oviposition. It seems that tactile 
stimulation from thin strands of silk may not be necessary as no eggs 
were oviposited on the commercial silk wraps. 
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Table 29. Treatment by day means of eggs oviposited by 90 female mimosa 
webworms, Experiment 3 
Treatment' N.. 1 2 
Day 
3 4 5 6 




I. 18 0.83 0.72 0.33 0.00 1.06 0.00 0.49bc 53 
2. 18 1.17 0.89 1.22 1.89 1.50 1.67 1.39b 150 
3. 18 1.17 2.33 1.67 2.22 1.55 0.95 1.65b 178 
4. 18 0.17 0.28 0.56 0.78 0.00 0.72 0.42bc 45 
5. 18 9.06 16.61 16.28 12.78 15.00 7.89 12.43a 1342 
6. 18 8.44 15.22 16.17 15.44 9.28 11.22 12.63a 1364 
7. 18 9.67 12.17 14.06 13.72 12.33 8.61 11.75a 1269 
8. 18 9.33 12.67 12.00 10.83 10.17 7.89 12.48a 1347 
1. = Mature honeylocust seedling; 2. = Mature mimosa seedling; 
3. = Mature honeylocust leaf; 4. = Mature mimosa leaf; 5* = Mature 
honeylocust seedling, fresh larval webbing; 6. = Mature mimosa seedling, 
fresh larval webbing; 7- = Mature honeylocust leaf, fresh larval 
webbing; 8. = Mature mimosa leaf, fresh larval webbing. 
2 
Means with the same letter are not significantly different, 
p < 0.05, DMRT. 
Table 30. Eggs oviposited in Experiment 14 







1. 42 4 10 3 17 0.4c 
2. 42 24 77 55 156 3.7a 
3. 42 0 0 0 0 0.0c 
4. 42 15 20 17 52 1.2b 
^1. = Mature honeylocust leaf (MHL); 2. = MHL, larval silk wrap; 
3. = MHL, commercial silk wrap; 4. = MHL, larval silk wrap, removed. 
2 
Means with the same letter are not significantly different, 
p < 0.05, DMRT. 
Rinsing old and fresh webbing with various polar (distilled water 
and methanol), weakly polar (95% ethanol and acetone) and a non-polar 
(hexane) solvent were conducted in Experiments 6, 7, 8, and 15. In 
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Table 31. Eggs oviposited in Experiment 6 
1 
Treatment^ 
Day Total Mean „ 
N 1 2 3 Eggs Total' 
1. 9 0 0 0 0 O.Od 
2. 9 2 0 0 2 0.2d 
3. 9 0 0 0 0 O.Od 
4. 9 0 0 0 0 O.Od 
5. 9 39 38 31 108 12.0a 
6. 9 0 0 0 0 O.Od 
7. 9 5 2 8 15 1.6cd 
8. 0 19 25 30 74 8.2b 
9. 9 24 43 36 103 11.4ab 
1. = Mature honeylocust leaf (MHL); 2. = MHL, distilled water 
rinse; 3- = MHL, 95% ethanol rinse; 4. = MHL, hexane rinse; 5. = MHL, 
old larval webbing; 6. = MHL, old webbing, distilled water rinse; 
7. = MHL, old webbing, 95% ethanol rinse; 8. = MHL, old webbing, 
hexane rinse; 9. = MHL, fresh larval webbing. 
2 
Means with the same letter are not significantly different, 
p < 0.05, DMRT. 
Table 32. Eggs oviposited in Experiment 7 
. Day Total Mean g 
Treatment N _1 2 2 Eggs Total 
1. 9 40 27 24 91 lO.lbc 
2. 9 0 0 0 0 O.Od 
3 . 9 9 20 3^4 63 
4. 9 34 105 103 242 26.9a 
5. 9 57 89 71 217 24.1a 
6. 9 0 12 24 363 4.0c 
7. 9 41 55 23 119 13.2b 
8. 9 0 1 2 3 0.3d 
9. 9 24 52 52 128 14.2b 
1. = Mature honeylocust leaf (MHL), larval silk wrap; 2. = MHL, 
silk wrap, distilled water rinse; 3. = MHL, silk wrap, hexane rinse; 
4. = MHL, fresh larval webbing; 5. = MHL, old larval webbing; 6. = 
MHL, fresh webbing, distilled water rinse; 7. = MHL, fresh webbing, 
hexane rinse; 8. = MHL, old webbing, distilled water rinse; 9. = MHL, 
old webbing, hexane rinse. 
2 
Means with the same letter are not significantly different, 
p £ 0.05, DMRt. 
5 
One experimental unit contaminated with a larva during replication 
number three, cage one. 
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Experiment 6 (Table 31), there was a significant difference among 
treatments (F = 19.6, p £0.01). Treatments 5, 8, and 9 were 
significantly different from treatments 1 through 4, 5, and 7. 
Oviposition activity was reduced or eliminated by using distilled water 
and 95% ethanol as a rinse. The material subjected to a hexane rinse 
retained oviposition activity. Old webbing was oviposited on slightly 
more then fresh webbing. The controls, treatments 1 through 4, elicited 
little oviposition response. 
In Experiment 7 (Table 32), there was a significant difference among 
treatments (F = 32.3, p £0.01). Treatments 4 and 5 were significantly 
different from the other seven treatments. Treatments 1, 3, 6, 7, and 9 
were significantly different from treatments 2 and 8. Oviposition 
activity was less on silk wraps than on webbing. The hexane rinsed 
webbing retained ovipositional activity, whereas the distilled water 
rinsed webbing did not. There was no significant difference between old 
and fresh webbing whether it was rinsed with a solvent (treatments 6 and 
9) or not (treatments 4 and 5). 
There was a significant difference among treatments in Experiment 8 
(Table 33) (F = 15.1, p £ 0.01). Treatments 5 and 9 were significantly 
different from the other seven treatments. A hexane rinse did not remove 
oviposition activity. Acetone and 95% ethanol reduced activity, 
whereas distilled water practically eliminated any ovipositional 
response. The controls (treatments 1 through 4) were not oviposited upon. 
Absolute methanol was used as a solvent in Experiment 15 to 
determine its effect on webbing when used as a rinse, i.e., eliminating 
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any effects of water and acetone on the pheromone (s). There was a 
significant difference among treatments (Table 34) (F = 26.3, 
p ^ 0.01). Treatments 3 and 9 were significantly different from the 
other seven treatments. Treatment 2 (simulated feeding) was not 
oviposited on. It seems that decaying foliage is not an oviposit ion 
stimulant, but it could possibly be an attractant. Methanol reduced 
but did not remove ovipositional activity, whereas distilled water 
eliminated it. The controls (treatment 1, 4, 5, and 6) were not used 
as oviposit ion sites. 
A summary of the rinse experiments is produced in Table 35. 
Rinsing with a polar or weakly polar solvent removed or reduced 
ovipositional activity. There was no difference in the response of 
ovipositing females to old or fresh webbing. Old webbing exhibited 
oviposit ion activity after being exposed to the air for 6 weeks in the 
Insectary greenhouse. 
Oviposition deterring pheromones of Rhagoletis pomonella (Walsh) 
and Rhagoletis cerasi L. are highly stable, polar, water-soluble 
molecules with molecular weights of less than 10,000 (Prokopy, 1972, 
1981). The oviposition deterring pheromone of pomenella is active 
for four days (Prokopy, 1975), whereas, an oviposition deterring 
pheromone of P^. brassicae was active for 14 days when sprayed onto 
leaves as a water solution, and after being exposed to air for 7 weeks 
when dried on a glass surface (Schoonhoven et al., 1981). 
Experiments 9 through 13, and 16^ tested, with negative results, 
the possible effects of washes (extracts) on oviposition behavior of 
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Table 33. Eggs oviposited in Experiment 8 
] Total Mean _ 
Treatment N 1 2 3 Eggs Total 
1. 9 0 0 0 0 O.Od 
2. 9 0 0 0 
23 
O.Od 
3. 9 0 0 6 0.7cd 
4. 9 0 0 0 0 O.Od 
5. 9 12 41 28 81 9.0a 
6. 9 0 1 0 1 O.ld 
7. 9 2 7 0 9 1.0c 
8. 9 10 6 9 25 2.8bc 
9. 9 29 16 39 84 9.3a 
1. = Mature honeylocust leaf (MHL), distilled water rinse; 2. = 
MHL, 95% ethanol rinse; 3. = MHL, acetone rinse; 4. = MHL, hexane 
rinse; 5- = MHL, fresh larval webbing; 6. = MHL, fresh webbing, distilled 
water rinse; ?• = MHL, fresh webbing, 95% ethanol rinse; 8. = MHL, 
fresh webbing, acetone rinse; 9- = MHL, fresh'webbing, hexane rinse. 
2 
Means with the same letter are not significantly different, 
p £ 0.05, DMRT. 
^One experimental unit contaminated by a larva during replication 
number one, cage one. 
Table 34. Eggs oviposited in Experiment 15 





1. 6 0 2 0 2 0.3cd 
2. 6 0 0 0 0 O.Od 
3. 6 23 62 40 125 20.8a 
4. 6 0 0 0 0 O.Od 
5. 6 1 0 0 1 0.2cd 
6. 6 0 0 0 0 O.Od 
7. 6 0 0 0 0 O.Od 
8. 6 7 4 6 17 2.8bc 
9. 6 17 38 44 99 16.5a 
1. = Mature honeylocust leaf (MHL); 2. = MHL, simulated feeding 
damage; 3. = MHL, fresh webbing; 4. = MHL, distilled water rinse; 
5. = MHL, absolute methanol rinse; 6. = MHL, hexane rinse; 7- = MHL, 
fresh webbing, distilled water rinse; 8. = MHL, fresh webbing, methanol 
rinse; 9. = MHL, fresh webbing, hexane rinse. 
2 
Means with the same letter are not significantly different, 
p < 0.05, DMRT. 
Table 35. Summary of rinse Experiment (6, 7, 8, and 15) 
Total Eggs Eggs/Female/Day 
Solvent Experiment Webbing Trt # N on Webbing Mean on Webbing 
None 6 Old 5 9 108 12.0 2.4 
None 7 Old 5 9 217 24.1 4.8 
None 6 Fresh 9 9 103 11.4 2.3 
None 7 Fresh 4 9 242 26.9 5.4 
None 8 Fresh 5 9 81 9.0 1.8 
None 15 Fresh 3 6 125 20.8 3.1 
None 7 Wrap 1 9 91 10.1 2.0 
Water 6 Old 6 9 0 0.0 0.0 
Water 7 Old 8 9 3^ 0.3 0.1 
Water 7 Fresh 6 9 36= 4.0 0.8 
Water 8 Fresh 6 9 1 0.1 0.1 
Water 15 Fresh 7 6 0 0.0 0.0 
Water 7 Wrap 2 9 0 0.0 0.0 
Methanol 15 Fresh 8 6 17 2.8 0.4 
Ethanol 6 Old 7 9 15 1.6 0.3 
Ethanol 8 Fresh 7 9 9 1.0 0.2 
Acetone 8 Fresh 8 9 25 2.8 0.5 
Hexane 6 Old 8 9 74 8.2 1.6 
Hexane 7 Old 9 9 128 14.2 2.8 
Hexane 7 Fresh 7 9 119 13.2 2.6 
Hexane 8 Fresh 9 9 84 9.3 1.9 
Hexane 15 Fresh 9 6 99 16.5 2.5 
Hexane 7 Wrap 3 9 63 7.0 1.4 
^Contaminated by larva. 
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Table 36. Eggs oviposited on the large cages during Experiments 
6 through 10, and 15 
Side Total 
Experiment Females Days Reps 1 2 3 4 Jo2_ Eggs 
6 45 9 3 2 1 3 0 5 11 
7 45 9 3 0 2 6 2 3 13 
8 45 9 3 1 0 1 4 3 9 
15 60 4 2 5 2 0 3 2 12 
9a 60 4 2 8 24 12 27 7 78 
b 60 4 2 16 23 12 17 12 108 
c 60 4 2 22 12 20 14 31 99 
d 60 4 2 23 9 18 11 10 71 
e 60 4 2 10 21 14 27 14 86 
10a 60 4 2 13 19 28 5 20 85 
b 60 4 2 14 29 17 18 4 84 
c 60 4 2 19 12 9 23 14 77 
d 60 4 2 46 21 12 17 12 108 
Total 179 175 152 162 139 813 
mimosa webworms. In the solvent extraction experiments, the stimulatory 
aspects of webbing were not restored when a solvent wash of silk, 
webbing, larval mandibular or labial glands or macerated honeylocust 
leaves, was added to various substrates or rinsed (distilled water) 
webbing. The treatments in the six wash experiments had a cumulative 
total of 10 eggs oviposited on them. One treatment (treatment 1 in 
Experiment 13) received two eggs, and the rest were deposited singly on 
various treatments. Eggs were laid sparingly on the nylon cages (Table 36). 
The mean number of eggs deposited on the cages per female ranged from 
1.2 - 1.8 eggs per female. There was no significant difference among 
the four sides and the top of the cage in the number of eggs oviposited 
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in Experiments 9 and 10. The females did deposit eggs on substrates 
other then foliage, i.e., plastic cups, screen cages, cotton dental 
wicks, where no larva had webbed. A few eggs were deposited on the 
nylon cages during Experiments 6, 7, 8, and 15 (Table 36). Although 
females were observed during the day on all areas of the cages, the clay 
flower pots, the Aquapic caps, and on the treatments, the majority of 
the eggs deposited on the nylon cages were within 10 cm of the top of 
the cage. 
It seems that polar solvents may degrade or decompose the 
pheromone(s) associated with mimosa webworm silk, which have been 
shown to be used by females as an oviposit ion stimulant. The lack of 
activity in the water, methanol, 95% ethanol, acetone, and hexane 
washes could be due to the presence of repellents, masking compounds, 
or in the case of the weakly polar solvents or non-polar solvent, the 
concentration could have been too low. The parasitoid Apanteles 
melanoscelus (Ratzeburg) respondsto a water-soluble kairomone from 
silk or labial glands of the gypsy moth, Lymantria dispar L., only when 
it is associated with deactivated (i.e., water rinsed) silk (Weseloh, 
19)6, 1977). The trail pheromone(s) of the range caterpillar, 
Hemileuca aliviae Cockerel 1 has (have) been extracted from the labial 
gliind with methylene chloride (Capinera, 1980). However, the kairomone 
from webbing of Heliothis zea (Broddie) that stimulates Campoletis 
sejeronsis (Cameron), a parasitoid, to oviposit is soluble in ether and 
I s still active for up to 26 days after exposure to air (Schmidt, 1974). 
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Little is known about the role of pheromones in intraspecific 
oviposit ion behavior and the nature of larva-associated chemical 
messengers affecting adult behavior. In mosquitoes, pheromones 
produced by the developing stages influence the oviposition 
behavior of gravid females either by attracting them to favorable 
oviposition sites or stimulating egg-laying on arrival. In Culex 
tarsal is Coquillett, two distinct pheromones appear to be involved. 
First, a non-volatile compound that is released into breeding waters 
by fourth instar larvae, pupae, and emerging adults, and that exerts 
an effect only when the females come into contact with it (Hudson and 
McLintock, 1967), and second, a volatile compound, associated with the 
egg rafts, which acts as an attractant rather than a stimulant 
(Osgood, 1971). Communication between members of the different 
developmental stages of a species is rare in Lepidoptera. 
A mandibular gland secretion of last instar Ephestia kuehniella 
(Pyralidae) influences oviposition behavior of the adult females (Corbet, 
1973). More eggs were laid in the presence of an intermediate amount 
of pheromone than in the presence of a larger or smaller amount. Mudd 
and Corbet (1973) indicated that the pheromone is a lipid and suggested 
that the larvae of Ephestia elutella (Hubner) Ephestia cautella (Wlk.), 
and Plodia interpunctella (Hubner) also produce and release this lipid. 
Mossadegh (1978, I98O) demonstrated that this lipid from the mandibular 
glands is secreted and placed as droplets onto silk filaments by 
2" interpunctella larvae. Recently, a population-mediating substance 
extracted from larval frass of the cabbage looper, Trichoplusia ni 
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(Hlibner) acting as an oviposition deterrent has been reported by 
Renwick and Radke (1980). It is yet unknown if the pheromone(s) is 
(are) actively produced by the larvae, or if it (they) is (are) a 
byproduct of feeding and elimination. 
The mimosa webworm may respond to tactile stimuli and chemical 
stimulants or inhibitors of plant origin when ovipositing in the absence 
of larval webbing. Because the majority of eggs were oviposited on 
mature foliage, and on the petiole or rachis, there is some support for 
this hypothesis. A considerable number of oviposition stimulants and 
inhibitors of plant origin is known, e.g., diamond-back moth, Plutella 
maculipennis (Curt.) (Gupta and Thorsteinson, I960), cabbage maggot, 
Hylemya brassicae (Bouche) (Nair and McEven, 1976; Nair et al., 1976) 
L* brassicae (Behan and Schoonhoven, 1978), and tactile stimuli 
associated with specific oviposition sites such as stalk, leaf 
pubescence, petiole and sepals are thought to influence oviposition site 
selection, e.g., green cloverworm, Plathypena scabra (F.) (Pedigo, 1970» 
codling moth, Laspeyresia pomonella (L.) (Westigard et al., 1976), and 
the cowpea moth, Cydia plychora (Meyrick) (Akingbohungbe et al., I 9 8 O ) .  
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CONCLUSIONS 
Oviposit ion is not usually indiscriminant, but typically is 
confined to selected plant parts. The specific oviposition sites are 
selected in response to physical and chemical stimuli. Homadaula 
anisocentra, by selecting oviposition sites through contact chemo-
reception, oviposits preferentially on larval webbing. The results 
indicate that a water soluble (highly polar) pheromone(s) of low 
volatility is perceived by the antennae. Obviously, females also select 
oviposition sites in the absence of webbing (mature foliage, petiole 
and rachis), and having done so, it seems that they influence the future 
distribution pattern of the population on the host tree. Communication 
between larvae and adult females by way of a water soluble pheromone 
could be both advantageous and disadvantageous. Females may discriminate 
quickly among suitable hosts by using the pheromone rather than host 
stimulants as an indicator of a suitable oviposition environment. 
Females would be ovipositing where food density is high and thus provide 
the larvae with a high probability of a rich supply of nutrients for 
their development. There is also the possibility of reduced prédation 
and parasitism of larvae when the eggs are enclosed by webbing when they 
hatch. The first instars may also improve upon their nutrient uptake 
by feeding communally with older instars that have already removed parts 
of the leaf cuticle. Conversely, using a water soluble compound in a 
climatic area that receives considerable precipitation could be 
maladaptive. If the rate of oviposition is dependent on the 
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concentration or presence of a pheromone, then rain may affect a 
population of mimosa webworms not only through increased mortality to 
larvae and adults, but also by restricting oviposition. Ephestia 
kuehn iella females have been reported to respond to a pheromone produced 
by larvae, by ovipositing most heavily at larval densities that are 
optimal for the available food (Corbet, 1973). If mimosa webworm 
females are incapable of responding to densities that are too high for 
the available food, then larvae may suffer increased mortality, reduced 
size or developmental rate, and possibly lower fecundity as adults. 
Although, webbing may appear to offer protection from natural enemies, 
predators and parasites may respond to the kairomone, possibly reducing 
the protection afforded by this webbing. If a period of sustained drought 
were to coincide with the period of oviposition, females may select 
sites that are nothing more than dead and decaying foliage and of no 
nutritional value to the larvae. 
Homadaula anisocentra was described by Meyrick (1922) from Shantung 
province (= Shandong) in northeast China. It is a region of erratic 
precipitation with frequent droughts almost every year. The 30 inch 
isohyet parallels the provinces southern border and most of the region 
receives less than 20 inches of precipitation per year (Nuttonson, 1963). 
Common (1970) reported four species of Homadaula from the dry region 
of southwest Australia, H^. myriospi la Meyrick feeding gregariously in 
dense webs on the phyllodes of Acacia sp. Acacia and Albizzia both are 
classified in the family Mimosaceae: The silk tree Albizzia 
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Julibrissin can be found in the northern hemisphere from Iran to China. 
The chemical relationship between Albizzia and Gleditsia is unknown. 
McManus (1962) placed 25 larvae of JH. anisocenta on each of five 
different trees, black locust, Robinia pseudoacacis L., redbud, Cercis 
canadensis L., American wisteria, WisterI a frutescens (L.), false 
indigo, Baptisia autralis Brown, and the Kentucky coffee tree, 
Gymnocladus dioicus L. Only on the Kentucky coffee tree did any larvae 
survive to pupate (N = 2), and no oviposition was observed. Peacock 
(1967) placed eggs on a group of trees and found that larvae would not 
feed on Albizzia lophantha Benth., Robinia pseudoacacia, and the 
Siberian elm, Ulmus pumila L. Very little feeding was noted on 
A. Julibrissan, and only the Japanese honeylocust, Gleditsia Japonica 
Miq. and G^. triacanthos were acceptable for feeding. Gleditsia and 
Gymnocladus are classified within the family Caesalpiniaceae. 
Deterrents or stimulants may be present at levels that influence 
larval feeding and adult oviposition. 
Hopkins "Host Selection Principle" assumes that female adults 
prefer to oviposit on hosts upon which they fed as immatures (Hopkins, 
1917). This preference could divide populations into isolated host-
associated races, each feeding on a single species, and could provide 
a mechanism for sympatric speciation. This process is an attractive 
means of explaining rapid host shifts by phytophagous insects (e.g., 
Bush, 1969; Phillips and Barnes, 1975). However, such larval 
conditioning does not necessarily influence the ovipositional behavior 
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of the adult (Wood, 1963; Knerer and Atwood, 1973; Wîklund, 1974, 
1975). The relationship among the mimosa webworm and its hosts 
involving tactile and chemical stimulants, deterrents, (secondary 
compounds), the role of nutrients, and the presence of a larval produced 
oviposition stimulant in the selection of feeding and ovipositional 
sites, offers a unique opportunity to further test Hopkins hypothesis. 
Chemical characterization of Gleditsia, Albizzia, Gymnocladus, and 
the host(s) from China will need to be accomplished and the appropriate 
I 
bioassays used to examine larval feeding and adult oviposition. 
I All components of the pheromone should be determined and their 
structures confirmed through stereospecific synthesis. The activity of 
each compound and of mixtures of compounds should be determined at the 
threshold and higher concentrations, under natural and experimentally 
varied conditions. The process leading to the biosynthesis of the 
pheromone, and the pheromone's precursor and its origin needs to be 
determined. It is unknown if the pheromone(s) is produced within the 
mandibular, labial, or an unknown gland in the larvae, e.g., Lyonnet's 
gland (Chapman, 1971), or is a combination of glandular secretions. 
It may be that the pheromone is a large molecule, or attached to a large 
molecule. Silk produced by larval Lepidoptera consists of an inner 
tough protein, fibrion, enclosed by a water soluble gelatinous protein, 
sericin (glue that coats silk) (Chapman, 1971). Perhaps the proteinaceous 
sericin molecules have a relatively small functional group attached to 
them, and through removal or degradation by water or other polar 
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substances, it is attenuated to below the behavioral response threshold. 
The distilled water used in the experiments was slightly acidic 
(ph = 6), and if hydrolysis were taking place, there should be a 
decomposition product that could be identified by GLC techniques, with 
a subsequent speculation as to a possible precursor. By using cold 
finger short path distillation techniques, the volatility of the 
compounds could be examined. By using UV absorption methods it would be 
possible to examine if a compound in the extract were changing over 
time, i.e., degrading. The direct removal of the pheromone(s) (or their 
precursors) from mandibular or labial glands could be accomplished 
through micro-pipetting methods and used in bioassays and in the chemical 
characterization, thus avoiding any contact with water and "inactivation" 
of the pheromone. 
Chemicals that actively induce oviposition might be useful as a 
means of controlling a pest. Larvae emerging from eggs laid near an 
appropriately placed chemical would not find the food normally present 
and would die. The water soluble pheromone utilized by female mimosa 
webworms in oviposition has very little potential at this time as 
a means of controlling this pest, it would be necessary to protect the 
pheromone from rain, and probably use it concurrently with an 
attractant, should one exist. Any decisions concerning the control and 
management of the mimosa webworm must consider the relationship among 
precipitation, pheromone concentration, and oviposition. 
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